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Special Die Sets of Every 
Description Made to Order 
On Short Notice. 
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Smartly appointed rooms and suites all economically priced. A personalized 
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A. M. SARGENT 


AS. 
1933, the 


issued a statement naming the Com- 


Detroit 
installed Presi 


held in the 
newly 


\t the regular meeting of the 
Leland Hotel on April 13th, 
dent, Mr. W. H. Smila, 


mittee heads controlling the activities of the Society for the 


ensuing year. Many Committee Chairmen were continued in 


office but several changes were necessary due to the chang- 


ing of circumstances which have necessitated the resignation 
valuable le: 


ot many iders The following report gives thre 


names of the Chairmen only; general member 


ship of these committees will be announced at a later date. 


Mr. © B 


mittee, 


Jones, as Chairman of the Publications Com- 


succeeding Mr. F. R. Lamb who has conscientiously 


served as Chairman for the past year, has stepped in the 


harness after serving as a member under Mr. Lamb. 


Mr. T. B. Carpenter, 
Motors Truck 
as Chairman of the 


Mr. J. A. 
ard Motor Car 


\sst. Tool Supervisor of the General 


Corp., Pontiac, Michigan, succeeds himselt 


Constitution and By-Laws Committee. 
\sst. 


Company, 


of the Pack- 


succeeds Mr. 


Siewel, Chief Tool Designer 


retiring President, 
Meetings Committee, 
Packard Motor 


Snula as Chairman ot 


Karl Ruggles, as Chairman of the 


mr. 


Car Company, 


Hoffman, Tool Engineer of the 
succeeds Mr. W. H. 
the Membership Committee. 


Mr. R. M 
Machine 


Chairman of a new 


Detroit Branch Manager of the Heald 
\Worcerter, Mass., has been appointed 
called the 


Committee is to make an 


Lippard, 
Company, 

Committee “Industrial Rela- 
This 


sive effort to obtain recognition with industrial plants and 


tions Committee.” 


their Personnel Managers, to the end of obtaining employ 


ment for members of the Society. The work of this Com 


mittee will be difficult and will require the 


all Society members who are une mploved, in 
applications for assistance by this Committee 


Mr. Floyd C 


has been appointed Chairman of a ne 


arlson, student of the Detroit Colleg: 
plied Science, 
entitled 
of this Committee 
effort 


members, and to create 


nittee “Junior Activities Committee.” The 


will to the end of obtaining 


cooperative and contacts between 


activities from whicl 


Junior members will mutually benefit 
Mr. F. Hi Tool Designer ot 
Detroit Axle succeeds Mr. FE. ( 


Chairman of the ittec 


Hartlep, Chiet 


Company, 
Standardization Comn 


past year considerable effort) was made under 


direction to organize and subdivide this work 


capable Chairmen for the various sub-committees 
were made with other Societies conducting standart 


work 


committees will continue in office. 
Mr. 
Cell-O Aircrait & 


made 


and the various Committee Chairmen 


Terbrueggen, Inet 
Tool or)., 


Avent” for the 


has been 
position as “Press 


ities will extend to getting public notice 


trade journals. 


Mr. Wm. J. Fors, Tool Engineer 
pany, and Mr. J. A. Siegel, Asst 
Packard Motor Car Company, 
Delegates.” of the 


hiet 


have been appointed 


Society to act 
Societies which are 


meetings of other condu 


the lines attempted by this Society, and t 


effort along professional lines 


PRESIDENT’S MONTHLY MESSAGE 


SALES 


Machine and 


with the 


allied 


Many ol 


tool sales engineers are 


tool engineer and his problems. 


small closely 


A great 


our sales engineers have “served their time” as tool engin- 


eers and fully realize the problems which daily contront the 


tool engineer. As soon as an engineer takes up “sales” he 


becomes a specialist along the line of the products manu- 


factured by the company or corporation which he represents, 


and his worth to the profession is on the increase. 


The problems presented to a tool engineer in the automo- 


bile industry during a day are many and varied. He may be 


plating depart- 
evlinder block 


of balancing wheels 


construction of a chrome 
crankshaft, 


method 


dealing with the 


ment: the machining ot a new 


perhaps a complete motor ; the 


and tires: the motorizing of the machines in a department; 


the painting and striping of auto bodies, and hood; the coy 


ering of auto springs with metallic covers; and dozens ot 


ENGINEERS 


other problems pertaining to the manutactut 


of automobiles. No one man could keep uy 
latest developments along all these line 
duty to call in the 


spec ialist 


tool 


comes his 


These men working with the 


saying that “two heads are better 


manner many problems are finally solved 


The sales engineer is as fully depend 


engineer as the tool engineer is upon the 
itis by this mutual aid that progress is mi 
sales engineer should he 


interest in, the A.S.T.E 


and small tool 
take an active 
invitation to every sales engineer, not already 
file an application for membership, and | 


be warmly welcomed into our society 


Junior and 


both Se 


entatives 


Bel 
=v 
Wk 
— ~ 
= Rey | = 
-- 
of the Timh 
During 
appointed to i 
Society. His 
newspaper 
of the Gray Hub | 
Tool Designer 
“Ot 
TCS. 
nee. it th 
sales 
le. Fvery 
member 
ereby, ext 
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FORD R. LAMB 


LAST MEETING 


eeting of the A.S.T.E. was an unusual onc Siegel, that our Society is not a union. at n additior 
e points of view of education and entertain momted out that neither are we an emplovmeint agency. al 
ne-hundred-fiity members present had the though the Society will do allin its power to help bring op 
earing several selections performed by an excel portunity to our members if it presents itse{ With thi 
ece dance orchestra Those members wishing t nd in view, Mr. Smila announced the establishment of at 
rt W. Williams and his Troubadours again may dé ndustrial Relations Committee, whose work will consist in 
on radio station WJIBK Wednesday evenings iintaining fil il members seeking emvlovment and 
| ypreciation of the favor these up and coming ill members seeking emplovees Mr. Robert Lippard Ds 
ians rendered our Society in contributing their troit Manage Heald Machine Company, was named 
vratis. allow us to suggest that Society members as the Chairmay this Ce 
il letters expressing their enjoyment of this The speaker for the evening was Mr. L. A. Danse. of the 
program to Station WJBK The services ot Cadillac Motor Car Commanc He spoke of the demands 
urs for any occasion may be had by calling made upon the metallurgist bh: dern manufacturing prob 
rt Williams, Lenox 5-415. lems Phe ce ( etallurgical specitications 
ng was also featured by our new president's in Vas trikingly brought out, throug! llustrations of the 
ress. Lack of space prevents us from reproduc trouble that could proceed fror improper specifications 
ntire talk here Mr. Smila stressed the in portance \ll in all, it w 1 most worthwhile and profitable evening. 
rk of the various Committees of the Society, and ind it is to be hoped that more members will avail them 
rk done by them 1n the past veal He alse evles of the advantages ttered bv these excellent meeting 
t tand taken by our retiring president, M1 n the ( 


NEXT MEETING 
NEXT REGULAR MEETING THURSDAY, MAY 11, 1933 
AT DETROIT LELAND HOTEL, MAIN BALL ROOM — EIGHT 
SPEAKER: Mr. Harry C. Heffner. SUBJECT 


“Detroit 


O'CLOCK 
and Its Future in t 


RE SUBJECT “The Uses and Abuses of Twist Drill ( 


ot trelinver distributor for 
( Pwist Drill Co. 


ittend this meeting will be presented 


t efforts Mr. H. A. Bokram. Detroit 
k for Drillers,” a valuable little book ( entative ai tatf, who are members ot 
Cleveland Twist Drill Compa 
‘ Ipiul hints in the grinding and use « er for the evening, Mr. Harry ©, Heft 
o table of speeds and. tee reat ce ind as a Chautauqua lecture 
ll ttineg ( pounds ind lu cants 1 convention ile meetings 
( andbooks the resentat club and banquets ble } a former 
have brouv! i 1 Cree resident nd bank oftietal 
Harrv lettnet 
‘YNOUNCEMENT JUNIOR ENGINEERS MEE’ 
—ANI | 4 
ANNOUNCEME NICR ENGINEERS MEET 
June Meeting of the Member of Ge AGTEK 
Wohlteld, member of the A.S.T.| will present held at the Detroit College t Apphed Science, 8203 Wood 
teresting picture subject and lecture on the “hh — Avenue on Thursda Mav 18 at 8:00 POM \N 
te ot Russia. Mr. Wohlfeld has recently tray 
met ittene the evening \ | 
wh Russia and is very well qualified to show and 
e things we have all wanted to know about Russia Gevor Ol like 
1. A. Stegel announces the members who will 1 oO at these eting nd anv activities in which the 
on the MEETINGS COM MII Phe, vant t artict | t 11 ti¢ wd 1 luce yall 
thet t t t it 
Revnolds ( Gilbert 
| Bernier (;, (rooksto1 t rive ft crease thre 
er all ill ind their advice 
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TECHNICAL 


JOHN M. CHRIS1 MAN RAYMOND J. WALTER W. J. McKEEN 


One of the primary motives of the A.S T.E. is to pass on the knowledve and experience of each member to every other member of he 
Society 


In doing this it is difficult to find a subject of uniform interest to al'. That which is new to one is sure to be only a review of fan 
facts to someone else. 


The articles in this section may appear very commenplace to some of the members who have the advantage of a technical trainir 
wreat deal of experience in the work covered, but we believe the majority of the Society will benefit by reading them and tho 
iarizing themselves with the sample problems given, if they are not already familiar with them. 


We believe that the tool engineer should certainty pessess a knowledge of strength of materials as applied to the design of mach'nes 
tools, that he should design scientifically and not by rule of thumb. 

Far be it from us to belittle the achievements of the purely practica!ly trained man, but we maintain that he can add greatly 
knowledge of theory by the help of the information he will find in these articles. 


DESIGN OF HYDRAULICALLY OPERATED, AUTOMATICALLY 
CONTROLLED, MULTIPLE SPINDLE HEAD, DRILLING MACHINE 


We are attempting in this series of articles to show the in pressure required, speed of travel while approaching 
experienced designer how to proceed with the design of a retarding, clearance for loading and unloading, | 
drilling machine, hydraulically operated. We shall make 1t required for driving drills, oil capacity in he 
as general as we can so that it will fit any average case. We thickness of metal for all parts, size and kind of ball 
have chosen a drill head to illustrate the process of deter required, lubrication of running parts, and other cor 
mining the various elements needed because we feel that tions. 


the design of most other gear driven machines has to be 


We shall start by finding the size gears that we 
solved in much the same manner. 2 


use. The holes to be drilled are in a circle ¢ in di 

lt you do not agree with the method we are setting forth so we shall try to place our driving spindle exactly 

here we can only say that it is the method used by one ot center with the driving gear on the end of the spindl 
the largest users of multiple heads in the citv, and that it we drive all of our spindle gears. We could make ou 

has behind it a flne record of well designed, economically ing gear 3” in diameter and that leaves 3.” rus t 

operated, efficient multiple spindle head equipment two halves of the spindle gears, or each spindk I 

in pitch diameter. Now it is rarely that we design thi 


Let us assume that we have to drill a steel casting through 


; : d gears larger than the driving gear because. as in t 
two different thicknesses of metal, both faces of which have 4 


while each tooth on the spindle gears is contactit 


been machined There are six 14” holes, equally spaced, im the driving gear it will be readily seen that th 1 tas 
each lace, on a hes circle as shown _ Fig. I. Phe nrst will get six times as much wear as the spindle gear 
thickness of metal ts _ then there is a space ol l . and smaller we make this driving vear the more work ea 
must do, so for the sake of efficiency we shall assume tl 
‘aan — — driving gear is 4” in pitch diameter That leaves 2 
: A within the 6'2” circle that must be taken up by the 
4 S gears, or, in other words, the spindle gears will be 2 
—_ = pitch diameter. 
es We must take care not to make our spindle geat 
; small, for two reasons; first, we should not have 
J than 12 teeth in any standard gear, and, second, we 
get them so small that by the time we have a hole tl 
-4 b-4 the gear for the spindle the gear will be unnec 


weakened. 


™ 
= 
Bu, 


So, off hand, the driving gear at 4” pitch diameter a 
spindle gears at 2 
quirements 


pitch diameter seem te 


CAMO. 
Fig, 1-—Steel casting to be drilled 
| STRENGTH OF MATERIALS 
the second thickness of metal is 5". In back of this second 
, thickness of metal is still another thickness of metal that ts By P. F. ROSSMANN® 
not to be drilled, so it is necessary that we drill them both 
irom the same side. In previous strength of materials discussions 
he stresses “tension id “compression” wet 
Wie sanet Gest determine the sine af the wears, the nem le stre nal compres 
ber of teeth in the driving gear and spindle gears, and the nned. BERL DE WIE be “sheal 
strength of teeth required, which will determine the pitch, Shearing of material is caused by tw es act 
taking into consideration the tace width. Then we have to opposite directions in parallel adjacent planes Si 
determine the size of spindles required, the size of the driv typical examples are shown in Fig. 1, 2 
ing shaft, and the speed at which these spindles will have to , ' , ; 
von lt is to be understood that the plane thre \ 
Ate Close tovether Whet there 2 ic tervel 
Phere are, of course, many other considerations that must 
be determined before we are finished, such as the amount ot *Packard Motor Car Co 
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s vet be considered ter rivet ler | 4 
aterials as indicate: tables Solutior 3.14] 125 455 
rr load in pounds necessary to shear each 
Proble1 \\ it st be t ckness t ad ot a 
le tis to be co siclere | tl it the ete 20,000 
sf 
MET: | 
| 
DIES | 
Pressure necessary tor punching holes 
| 
ndicated Fig. 1, how pressurx 
vy to punch a 1.” diameter le in a sheet ZS 
K 
kness ead of a wok 
125 > 50,000 Ib.=19,635 II It follows 
ress with a capacity in excess of the pier 
il Solution 20,000 
170” thick 
3 141 50% 50.000 
(If turt exp ( red ! you hi il ik 
woestic s or crit re vrit } 
il ! J 1 ) 
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NEW TOOLS 
AND PROCESSES |] 


B. L. DIAMOND 


HAROLD GILLER 


~ 


will show some new tool or 


cooperation of 


require thre 


ited to send us a sketch or blue print 
inv new tool or device that ve 


industry 


eis nothing new under the sun 
1 
ell as in any other, but while we 
: 1d en 
( ric to vou, it may new to 
nea ball race 
gy sketch shows a tool for finishing a ba 
mace rol Dar stock On an Automat 
it the last station, following a finisl 
N 1. the body, is hardened and ground 
colla s of ball race steel, and musi 
ts the ball retainer Detail No. 
Inc¢ as Ca spaced 1 
\ 
tlie! re 
) a drill pre i} 


CHROMIUM PLATED GAGES 


GLINTON* 
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followed on this type of work, and gage costs probably are is the assurance that the part will not crack in plati 
d 


of more importance than in the manutacture of any other other, and even more important, 1s that future dist 
' product. prevented. All of us can recall jobs which have dist 
\bout two and one half years ago we began using even broken after being finished without ever having 
chrome plating as a means of reclaiming worn plug gage service. Mr. Danse ably explained the cause of thi 
Phe results were so outstanding that for two years we have talk at our recent meeting, and attributed it generally | 
also specified chrome plating tor new gages, having tound af proper heat treatment, or rather insufficient attentior 
this procedure more economical because of the greatly in heat treatment. 
creased length of lite Through the use of chrome plating it is possible 4 
“Many of our bore gaging operations are done while the almost positive assurance that these stresses are not pres 
work is still in the bore grinder. This means that the plug and that distortion will not occur. An excellent exampk 
gage is subjected to more than ordinary wear, due to the the advantage of proper care in heat treating was illustrat 
presence of grinding abrasive in the hole. In addition we in the manufacture of piston ring groove gages. T] 
must adhere to very narrow limits of size. From 10 mim. to yages were .125” thick, 1'2” wide, and about 3” long, wit 
30 mm. nominal diameter, a hole tolerance 1s maintained at tolerance of + .000025” to the gage maker. One edgy 
0004”. This means that we cannot permit our gages to wear the gage had a concave radius of about 134” to suit the 
more than .OOL” undersize. In spite of these severe con- ton diameter. Needless to say, these gages are hard 
ditions of operation we are able to obtain a very satisfactory inake. Even the best of gage steels retain some hardening 
performance by using chrome plated gages. The following stresses, When hard enough to be practical for this t 
comparison shows the increase in life over our former alloy gage. The grinding and lapping on this gage must be per 
steel gages: formed slowly and carefully when it is made of steel 
j \! teel—1500 to 2000 holes prevent these stresses causing distortion even while the gag 
Chrome plate—4000 to 5500 holes.” is being made. By using chrome plate on the gaging sur 
Incidentally, this concern previously used the best plug oe nite oe Sage the choice of steel becomes unimportant 
“Sind Ordinary carbon tool steel hardened and drawn well bel 
yages obtainable, which cost approximately 15 per cent less all 
> than the plated gages Its a inert, and atter 
plating, grinding and lapping were pertormed faster than 


\n interesting gba ten is also offered in the ven ol the expensive steel previously used. These plated gages 
results obtained trom a plug gage test on piston cross bores, course, outwore the steel gages many time, and no distor 
In this test only chrome plated gages were used, having pre tion appeared, even after the gages were a year old 


viously proved their advantages, and the test was run to 
decide which of several sources was submitting the best 
gages. All gages tried were of untiorm accuracy, but varied 


Thickness of plate should be determined by the requir 


in quality of finish Photographs magnified 100 diameters HIGH NITRO |STELLITE, CHROMIUM PLATED 
vag ‘re rage er px- GING || L|SPEED | ALLOY KU 
of each gage were taken, and each gage Was U ed under _ex- pPeRar! STEEL STEEL 
actly the same conditions. The piston pin hole was .8587 — ion 
in diameter with a tolerance of +.0005” 0000". The per 20604 
missable wear tolerance on the plug was 0001”. The gage | 2 
with the poorest finish, which was in reality an excellent 5000), | : 9 
ground gage, lasted for 6400 pistons, as compared to 78,000 | + 
pistons tor the best gage, which had a smooth lapped finish. | 3 
| 
Phe ditference in cost on this job, between the poorest and #@@Q) 
best gage, was about 35 per cent. This result, of course, 2Q00]) nv 
justified the specifying of the higher priced gage. 10200 
The same conclusion as to the relative value of finish has 
been reached in all cases observed by the writer, and is well é if ] _] 
borne out in the chart reproduced here. This chart cover wa 
a test run on connecting rods. Several of the best gage 
Tre is job ande¢ ared with eight chrome 2 ] 
steels were used on this job and compared with eight chrome 7 I ; 
plated gages of various classes of finish. It is interesting to / } 4 
note on this chart that the gage with the longest life mor. I | a | a 7 
closely approached zero in the cost per hole tabulation than ‘ ai ~ t 
any other. This “cost in operation” should, of course, be | } ; 
the only basis on which to value the gage. “Ord T 
The chrome plate method offers advantages other than 
long wear. In some instances it contributes considerably 4 
toward reducing the first cost of the tool. To illustrate this, 17. | 
an electric refrigerator manufacturer uses an alignment bar [YS t | 
to test the squareness of the crankshaft hole with the evlin 
der bore. This bar is 1.0000” in diameter and 20” long, held || | 7 
to a maximum limit for roundness, straightness, and size of [|-Sig= t 4 
OOOL”. This job will be recognized by gage makers as dith | 
cult, the hardest part being to grind it round within the spe $oi-1 + 
cified limit. By plating these bars, we are able to use a 22 a 
tough inert steel of low hardness, 30—55 Rockwell, which ~20 
eliminates most of the tendency for the bar to spring while . ; oe 
being ground. Needless to say, the grinding and lapping on ae 
this job is performed much easier with the body of the bar BO —— ae 7 
in this condition than when it was made ot steel throughout. Os 
To secure best results from chrome plating, care should be 
exercised in the matter of hardness and heat treatment. o Se BERG 
Many tools and gages have returned from the chrome bath 
cracked or broken, when no defects were apparent before COST PER GAGING OPERATION 
j This res S ) sever: “CASI sc avec 
plating This result has on several occasion discouraged 
users from turther trials of the process. The only explana- 
4 \ comparison of new gages made of various ateria \ 


tion for this is that the defects were present in the form ot 
stresses in the part before plating, and brought out by the 
electrical disturbance in the chrome tank. Very little heat is Heavy lines show the average number of pieces gage 
used in plating, seldom over 120° F.. which, as we know, is ing first .AC005 wear of gage Rockwell hardness 


chromium plated salvaged gages 


not sufficient to distort or set up stresses in any generally is shown above eiavy Tine 
used steel (rood practice ts to draw all parts to reheve The extensions below show the iVerage cCOSt per e£ae 
these stresses betore plating This serves two purposes: one Operation for the first HOO05 wear 
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n all cases should be kept down to a vere tly il rt a sal 
general practice on salvage and new gages Vague et ve t sely 
gage sufhciently undersize so as to leave fron plate ibout .01 thick, in t let that by providing 
25” thickness of plate after finishing The w istment on the b1 ring t r revolved 
j ge is then plated to a thickness of about .005 great lite w es \ ‘ 
5 cient for final grinding and lapping bearings caus¢ racture ' , ware then 
chipping on chrome plated surfaces 1s ofte! efinished to | cl ew beat 
to too great a thickness of plate The plate nes stall OW ¢ 
rrittle and will not resist impact or any forn are teel ITTACE cl 
when heavy as when lght plating is used tothe plate 
lated parts are subjected to wide temperature can rating 
ing and peeling are also more frequently Irictiol 
is probably caused by the expansion of the he limites t nu turing plant uring 
der heat, resulting in the fracture of the plate the past tw ( xt ed test emg 
rome has been used safely where just such a mack Many ‘ t ‘ ( vill be pre 
uld seem to exist, on diamond boring bars run sented by the ndit s. Fr serva 
onze bearings at high speed. These bars were tions already late s definitely 
0” long with an average diameter of 1'¢”, and re taken its place in the ¢ trv, a vher ied toa 
1500 rpm. Due to provision being necessary for roperl I ! ‘ ell f edit offe emarkabl 
tment on the boring tools in the bar, these bars econo! 


NEW DIE 


GUY M. HARTSOCK 


e design and manutacture 


vedal brackets it 1s general 


of automotive cluteh and 


ly desirable that the length the first and 


e shaft bearing be greater than the thickness of the iz. 2 require 
{ m which it may be made, in order to decrease wear hape of the 
( e tendency toward cutting due to high bearing sizes on the 
size ot the ( 
e first st pings used for this purpose had the beari location p ( 
clinched or welded in place. Later it was found that the size of the t 
sufficient length could be formed from the metal this punch ts ver 
the stamping itself to produce a good bearing. This iv b I 
ucing a bearing of this type is best explained {f the edg 
taking some commonly used bearing as an example. W< that this 
en a clutch release bearing as idlustrated one t 1) 
ter size in Fig. 1 roduce the 
Because 
JAR SAY 
h release bearing 
lade rolled strip ste ck, the first opera 
ng to cut to length, pierce attaching holes, and 
I bearing. .\n ordinary progressive type die 1 


Operatiol 
ring hole must be developed by 
t produce the necessary length of 
ng operation 
aq operation (sec lig. 2 tor design 
le the part is still a flat stampin 


finished size and to a 
length of bearing 
yperation. This length n 


desired 


controlle¢ 
the hul 


cannot be 
the length ot 


(Fig. 2) 


on 


idius A 


allowed 


¢ { metal to reshape to the pro 
iter operation 
vt 1 uchly calculate 
] hol cvlinder 
v it the center otf rac 
radius B (Fig. 2), calculate lengt 


experiment 


finished length, because 


to tl 


ot die ) 1 
gv, and is t 
goins 


length 
aiter 

just be 
ol the Tac 
» tO Wive t] 


per size al 


bearing at 


Sumecient 


1 
lit le i 1 ti thre 
1) ( u will note, | tw 
thre Cl esenti t] 
thie + itive il Is 
econ t rest tin 
he radius o1 
il ( ( eck that 
rea Cal n the crackn 
xtrude llat We would recommen 
rik Vit i it 
ry nit 
cle c ft k at it 
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edges when stretched as in this operation, it is sometimes This allows the part 

desirable to add a reaming operation prior to the first ex- hub in the pocket of section 

truding operation, especially 11 the bearing to be produced is the die closes the spring pads .\ and 

quite long in proportion to » size of the hole and the tween their flat surfaces, then recede allowing 
thickness of the stock reaming operation removes of the angles on the part to take place as the 


the minute checks caused by the piercing operation, and thus \t the end of the down stroke the excess lengt 
reduces the tendency f the metal to split when stretched. is pushed back to thicken the metal at section 
The third operation hi compresses or “coins” and all the space in the die around sizing pin F, thi 
sizes the bearing and 1 ase also bends the part to its a highly finished and very dense bearn & suriace, 
finished shape, is perfor 1 a die as shown in Fig. 3. time increasing the length of the bearing surta 
With this die in its open | n and spring pads A and B The diameter of sizing pin F must be a 
at their extreme positions, top of the lower pad A is over the finished size of the hole as shown on t 
flush with the top of the m | Upper pad B in its open ing, and must be determined by experimentation, 
position is flush with, or projecting slightly beyond, lower closes in slightly (in this case around .002”) upos 
face of section I) oft the pin. 


NEW_MACHINES 


HAROLD GILLER B. L. DIAMOND 


The BAKER CONTOUR GRINDER is a specially de- It is a small ruggedly designed machine, 


signed machine to take care of all kinds of irregular shapes, accuracy required for present day manufacturing 


both internal and external, giving a fine finish-ground sur- tical wheel spindle is driven from a vertically 


face without: the need of polishing. Which is well guarded for protection from grit and 
The armature of the motor reciprocates, this m¢ 
transmitted to the grinding wheel, which not only 
shoulders from forming on the wheel, but gives a 
ting action, and obviously longer service. This 


action 1s actuated by an independent motor, 


stantly controlled. This feature conserves. the 
wheel, and results in perfect work on radius, cor 

or straight die work, or on grinding other classes 
that would not be possible with a wheel not having 
ciprocating feature. This action is secured throu 
of a cam mounted directly below. the 

small motor. When dressing the wheel, the 
instantaneously stopped by conveniently 
switch. 

The table 1s at a convenient working height, 
tilted at any desired angle in relation to the w 
grinding. The table setting for this is quickly made 
a pointer to desinate the angle. 

The table is “in the clear.” Thi 
lunited as is the case with grinders o 
Inotors on rear supports. 

This machine is one that can be used to 
Wm every tool shop, especially where cic S are n \ 
know, dies and hardened inserts of all kinds warp after hat 
ening. The installation of this machine | nits the grind 
ot these odd shapes after hardening, thus assuring the t 
inaker of procuring and maintaining a proper form 
machine is sold complete with motor and 1s equipped 
round table which can be tilted to the angle desired 
ing wheels are mounted in a chuck hooked direct to 
motor armature shaft, which shaft, through another 
chanism is given an oscillating movement up and dow1 
that grooves will not be worn into the grinding wheel. \ 
will note that the table is provided to receive a wheel truing 
device, whereby the wheel can be properly diamonde 
required. 

This machine has a floor space of 14”xl14 
of grinding wheels of "to 4” diameter witl 
is size No. 2 and at present is only mad 
No. 1 and No. 3 will be added later 

\ radius grinding attachment 


equipment at a nominal price 


machine is manutactured 
porated, ot Toledo, Ohio, is 


Baker Contour Grinder. Motch & Merryweather Machinery Cor 
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this Journal will hereaiter be reserved for rig 1 ‘ 
ject 
Hew t i 
ike this subject most beneficial in | 1: 
4 CUR i ( 
ecessary that every member of the Society — oS 
ticle on operations, tooling, and the neces 
t to produce various parts. This Journal ts te ‘ 
as a Society are interested in what the other chant 
vy. Therefore, we urge an expression trom you 1, ba 
( issis | \ art a 
are dome sheets su cer i ik \ ( 
iently we should have an abundance of mate ee 
it least a month before date of publication. During 
to come to the front and assist your editor in 
e are painting the background for a de ve modeled 
operation planning. \fter ratt eted 
4a x repli rt 
ct CT 
roducing new parts originates in the perimental t ( the ex] 
ment In automobile engineering, the 
HISTORY OF THE TWIST DRILI 
H. A. BOKRAM AND E. P. HORAN 
rovenitors swung trom lin to limb, it may iro} r the evelopment 
tt it ditheult to kee their perse il Wal thre thre ) 
Obviously they must have elt the need rill. cane le 
t ne r string to their stone hatchets eat the as 
it must have been at precisely that moment drill tte o increas 
le and the drill were invented Necessity to it 
thet vention. 
steps to the uttermost limits of that pre ncaa. 
| Phe next t¢ the st k “A ‘ 
ve find indisputable traces ot the knowledge 
ine 1 
Those tell-tale drill holes are limited to the 
rT 
no single country or people. In the bogs : 
rope and England, in [reland and in North 
exact rec ( | 1] 
erica, we have striking evidence of a com 
vheel it 
ert knowledge of the art of drilling which, in 
ites back and seems to be contemporary with 


tense, defence, and worship might be 


records of mankind. 


that 


earliest 


than 
with t 


inted that it 1s more 
eed tor drilling arose 
ownership. The 


hole s be drille d, 


probable 
and 1 ! 
the right of 
required that 


forward 
and that 
attached 
supposed that man learned 


caused by drilling 


Indeed, may be 


+) 


leat 


drill 


ie trictional 


drills, the shaft is the most common and 


e regarded as the father of all drills, including 
ern twist drill. The tube drill of hammered 
tor the drilling of large holes mav be a con 
e degree of antiquity, but certainly the shaft 
e generally used by all peoples 
seems to be that primitive drilling 
ce Practical experiment howevet 
i\ to complete venera 
t drill ood iter 
od c the k ‘ ‘ 
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March Passenger car sales figures for 24 states and the 
District of Columbia show a decrease of approximately 17.75 
per cent under registrations for the same states in 1932, an 
announcement from RK. L. Polk & Company indicates. The 


really interesting thing about these figures, however, is the 


tact that five states and five makes of cars actually show a 
vain over March of last vear. Considering that this was 
done in the tace of bank holidays and all other obstacles 
the achievement 1s considered remarkable. The states show 


ing gains are Arkansas, Florida, North Carolina, Oregon, 
and South Carolina, while the makes showing increases art 
) Dodge, Plymouth, Ford, Rockne, and Austin. 


Hudson Motor Car Company announces its entry into the 

heht delivery car field with its new line of three-and-a-halt 

’ ton on the Essex Terraplane chassis. This chassis 
is identical with the chassis of the Terraplane Six passenger 

in three popular body 


vehicle 


car delivery line is availabk 


type 


Dodge dealers sales took another forward spurt during 
the week ending April 8, the factory sales department an- 
nounced. Retail deliveries of Dodge passenger cars were 


8.3 per cent higher than during the preceding week. 


\bandonment of the Ford Motor Company's assembly 
plant in Cleveland is indicated by the dismantling of the 
plant and shipment of tools and other equipment to Ford 

: production units in other cities. It is said the changes in 


Cleveland are a part of a nationwide adjustment being made 
by the Ford company, due to present business conditions. 


“No man with an honest product to sell need be afraid of 
the tuture. And no man with a hard earned dollar to spend 
should be afraid to spend it.” Such was the statement made 
recently by Walter P. Chrysler following the announcement 


bring prosperity back to America 
dustry can regain its normal stride 
products of such outstanding value that the public will 
in increasing numbers, thus placing money in 

clearing the clogged channels of trade.” 


The only way that 
is by the introduction 


circulation a 


R H. Scott of the Reo Motor Car Company announced r 
cently that an automotive improvement of 
character, ranking in importance with the seli 
been put into production by Reo and will be 


ré voluti lar 
Starter 
announced t 


the public within a short time While there is no definit, 
word being given out as to what this invention is. there ay 
rumors that the new Reo will be a car without a gear shift 
lever. 

Arthur J. Chanter, who since August, 1928, has activel 
managed the Pierce Arrow Motor Car Company as first 
president and general manager, has been elevated to th: 


presidency at a recent meeting of the board of directors 


With the arrival of Walter F. Brown, former U. S 


‘al © post- 
master general, in Toledo, to assist in the reorganizatio; 
the Willys Overland Company, announcement has be 
made that employment at the plant has been increased 


1800. Rush to fill an order for 4,400 International trucks 
plus an increased demand for Willys Overland passe1 
cars in the export market has boosted nt to the 


en ployn 


1800 mark. It is expected that the number of employe 
will shortly be increased to 2500. 

Detroit Engineering Societvy—39th Annual Meeting ad 
vanced to Wednesday, May 3, 1933, at 6:30 P.M. in the ball 


room, Hotel Fort Shelby. Speaker: Mr. Charles F. Ketter 
ing. Topic: “An Engineer's Viewpoint of an Ancient Ci 
ilization.” Illustrated with movies of his recent Mexica 
trip. Public invited. Dinner reservations at $1.00 each must 


be made not later than next Tuesday. If vou cannot « 


of the DeLuxe Plymouth Six, a slightly higher priced line in to dinner, make reservation for seat after dinner 
addition to the present line of Plymouth automobiles. Mr. K. L. Brandt, 
Chrysler went on, “There is no patent remedy that will Phone COlumbia 5320. Managing Secretary 
= 
- LOLA CORBIN S. R. READ : 
If at any time you have some work requiring the services T. B. Carpenter, General Motor Truck Co.. of Pontiac 


of a commercial artist, and wish capable work at reasonable 
rates, call on our Art Editor, Mr. Hans Hansen. The art 
work in this issue of the Journal is a specimen of his efforts. 
Po get in touch with Mr. Hansen write or phone A.S.T.E. 
Journal, 8316 Woodward Ave., Madison 2057. 


Mr. M.A. Atlas, president of the Mechanical Engineering 
Co., has joined the ranks of the benedicts. The marriage ot 
Mr. Atlas to Blanche A. Gilmore was solemnized at the Cen- 
tral M. Kk. Church, Detroit, on April 20th, and the newly- 
weds are at home to their triends at 19077 Hanna Avenue, 
Melvindale, Michigan. 

The the 
and best 


extend their congratulations 


members ot 
wishes. 


For some of our members, the banking holiday must have 
triend Max ‘T. Schiebold, of Gemmer 
urning at Vero Beach, Fla. 


“boom 


Detroit 


Mik. ¢ 


Michigan, goes on his vacations early in the season. Hi 
receiving mail at Lake Orion until further notice. 

Our Secretary, Mr. A. M. Sargent, has made 
down into Southern Ohio of late—we certainly 
“big business.” 


PROFESSIONAL INSURANCE COUNSEL 


When you need impartial Insurance counsel. fee] 
call Jim Jones. Whether you want to buy insur 


several 
hope it me 


ance of 


his counsel will be unbiased and free. He represents 
Travelers of Hartford, the largest multiple line insu 
company in America. Life, Accident, Health, Fire. A 
mobile, and Casualty. Phone Cadillac 8240, 2600 
Guardian Building. 

crs 


Note—It any of you members hay 
nature” which you wish to ° 


ad 
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STANDARDS 


F. H. HARTLEP 


nship of standardization to scientific manage carburizing proc cs tel ture 
explained in the following extract from a re employed and the operation ts often acc 
M. Cooke of the Carnegie Foundation for or less distortiot Subsequent heat tre 
cement of Teaching. to harden and refine case and core li 
lard under modern scientific management is sim remipe 
reftully thought out method of performing a function, 
lly drawn specification covering an implement, 
le of stores or of product. 
irther hea ent is ecessary itte 
perfection is not unvalued in standardization 
ird method of doing anything is simply the best 
| . cle ( etilit n le 
it can be devised at the time the standard 1s 
Ness t that Ge ca 
vements in standards are wanted and adopted 2 
it thre sacrince ctiit CASE 
ver and wherever they are found. 
having a Br ell irdness ( 
re is absolutely nothing in standardization to preclude 
to pre s ‘ fro ves } 1 
it protect standards from changes which are hard surfact retain 
iture of improvements there should be certain extent at elevated temperatun 
\ll that is demanded under modern. scientifie 
Another rtant intaye tor mat 
t is that a proposed change in a standard must ; , 
superior resist ce to atin plan 
ed as caretully as the standard was scrutinized 
TOSIO! i ( iT \ te 
ts adoption; and turther that this work be done 
tituent Nitrall give it toughne 
oO are as competent to do it as were those who 
isting propertr It fe ul chy 
tramed the standard 
t] tiie innealk treate< na 
pted and pr ‘ted thic w “od 
idopted and protectec In this way produce it ha bee] unusual weary 
at is known at any one time. Standardization qualities. In the aviation industry, for instance. it has beet 
this way 1s a constant invitation to experimenta found that durine 100° hour operation nitrided evlinder 
showed yeat \ erea eut treated stee] evlinder 
NITRIDED NITRALLOY showed a wear of 0.003 to 0.004 inch. Oil consumption in the 
heat treater teel evlinder 1 tor mcrease 300, wherea 
1 1 } nitric ] vlinder n 
vis the name apphed to a process in which special It remamed ce int ( ded ceviindet ot 
re isc hardened with ammonia gas instead of sub The application ot this product are too numerous t Wied 
troduce carbon into the surtace of the steel tion in their entire | ¢ ever. are ‘ thre 
Ing Nitrallov is the trade name of special anvils. bushing cal huch clutely evlinder dic 
elected for use in the nitriding process because they cauges. geal eering ‘ i team 4 ke pinion 
surface hardness when exposed to am wrist pil roller spinning rings. cat hafts. pump shaft 
inder definite conditions. ind pu le 
C4 ISN special and repres¢ nts a very trial 
t tallureical development. In the regular \rthur Lav 


G. F. PETERSIMES 


te decision to include a department in this Mr. G. F. Petersimc thre ewly appointed editor of 1 
lled Manutacturinge Kcononnues and the consequent cat ‘ \ ‘ = ( en 
et table material prepared, we regret 
thing available for publication in this depart 
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vation seems to indicate that the Assyrians knew and used 
the principle of the wheel drill prior to 3000 B. C. 

\ll records apparently indicate that holes were bored in 
primitive times trom opposite sides, the hole being started 
by chipping a small depression, that the drill-point might be 
held true 

Reference to early American writing strongly maicate 
that the North American Indian, at the time of the advent 
of the Whites, was ignorant of all drills except the plain 
haft drill revolved between the extended palms of the hands, 
the drill-points being made of marble or quartz. 

Karly Egyptian paintings indicate that the principle o1 
the brace and bit was, by no means, unknown. 

Phe Malays are accustomed to bore gun barrels in the fol 
lowing manner \ basket filled with stones 1s 
placed upon a huge shaft drill which ts held by a cross piece 
of bamboo. The gun barrel to be bored is buried upright in 
the ground and two boys turn the drill atter the manner o1 
made in 


bamboo 


the old time grist mill. These gun barrels are 
pieces about one foot long, and are first bored small and 
then welded together upon an iron rod Phe hole is atter 


wards increased in size and an entire gun barrel is easily 
made in three days 
Phe strap drill consists of a revolving shaft, a head piece 


held in the mouth or by the hand which holds the shaft in 


Fig. 2.—Point of bow drill. 
position, and the strap by which the shaft is revolved. This 
drill has been used by the Eskimos to our accurate knowl- 


edge for over 300 years. The strap drill lends itself to com 
paratively heavy boring and may have originated in either 
Japan, Siberia, or Europe. 

Che bow drill is a development of the strap drill. 

he pump drill differs from other boring tools and was 
popular with early people in all parts of the world, being 
found among relies of Europeans, early Mexicans, Lap- 
landers. Chinese, and the inhabitants of the Pacific Islands. 

Phe bow of the pump drill has a hole in its center through 
which the shaft is allowed full play as it is lowered and 
raised in working. The bow string is tied around the ends 
of the cross piece, and a disk is attached to the lower end 


of the shaft, lending a fly-wheel action necessary to carry 
the shaft over dead center. A gradually increasing down- 
ward pressure on the cross-piece unwinds the string from 
the shaft and imparts a whirling motion to the drill. Just 
as the string is unwound, the pressure is released and the 


disk imparts sufficient impetus to rewind the string in the re- 
whereupon the movement is renewed as 
Pump drills of this type are found in use 
few 


verse direction, 
cle scribed above 


well up into modern times, and but a years ago were 
quite generally used for lighter drilling. 
And so the early history of the drill progressed—trom 


shaft drill to strap drill, from strap drill to bow drill, and so 


on through constant minor betterments up until 1860) or 


Pump drill. 
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Fig. 4—Original forged drill. 


thereabouts, at which time our modern twist drill came int 
Use 

Phe first twist drills were roughly torged by hand in in- 
dividual shops, and like nearly all new machines and devices 
were the product of evolution They were probably first 


used for drilling holes deeper than the flat, or chisel-pointed 


drills, then in common use, could handle satisfactorily 
These flat drills were simply more or less rough bars of 
steel flattened and angularly pointed at one end. They were 


fairly satisfactory in drilling shallow holes through thin ma- 
terial, but in deeper holes they did not bring out the chips 
or in fact, allow them to come out, as the area, or displace- 
ment, of the drills increased so greatly just back of the flat 
tened end as to almost fill up the hole. The chips would 
therefore pack around the drill point, heat was produced 
and the drilling seriously interfered with. With the 
first twist drill this trouble was in great measure overcome 

\lthough twist drills and flat drills have 
common—both cut only on the end, where they 
cutting edges of equal length placed opposite to each other 


Was 


something in 


have tw 


the twist drill, by reason of its distinctive shape, has three 
pronounced advantages over its predecessors 
1. The grooves of a twist drill not only provide an oppot 


tunity for the chips to get out of the hole, but, on account 
of their being cut on a spiral, they tend to pull the chips out 
2. The cutting faces of the flat drill were perpendicula: 
to the direction of the cut, while those of a twist drill are at 
an acute angle. This “rake” 


twist drill an easy “entrance 


vives to the cutting edges of 


angle” with decreased resistance 


to the cut and, in addition, a wedge-like action which hel 
to feed the tool. A twist drill, therefore, requires consider 
ably less power than a flat drill doing the same amount o 
work, 


3. The twist drill on account of its substantially unitorn 
shape from end to end of the fluted part can be sharpene 
repeatedly on the point without materially reducing it u 
size or impairing its efficiency, while after a very few sharp 
enings the old style chisel-pointed drill had to be entirely 
remade. 

No comparison of these two types of drills would be con 
plete if it failed to call attention to the great superiority o 
the twist drill so far as vy in its work ts concerned 
due largely to continued 
methods of manufacture. 


accura¢ 
mprovements in 
Flat drills 


were rough 


best, not many of them running even approximately tru 
while the majority of twist drills are now finished after 
hardening by methods which put them almost in the pre 


sion class. 


This briefly is the history of the twist drill, a tool wl 


antedates history itself and from the earliest day to this 
noment has probably shown less radical development tl 
has any other modern instrument or tool; for our moder! 
drill does little more than substitute for stone, a more ¢ 
venient or efficient handle, and steam or electric drive 
increase the rapidity of rotation, while the principle remat 
exactly the same as that used by our Stone Age ancestor 1 


drilling the holes in his stone hatchet 


machinery and 


tools at 
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PIONEER 


Engineering & Manufacturing Co. 


INCORPORATEO 


8316 WOODWARD AVE. DETROIT, MICH. 
MADISON 2057 


Can Assist You When You Need COOLANT and LUBRICANT 
PUMPS — DRILL HEADS — PUMPS 

METAL PATTERNS — SPECIAL 

EQUIPMENT and ENGINEERING. 


SELF PRIMING 
HIGH VACUUM 

For Service and Economy the Rollway GREATER CAPACITY 
recognizes no equal. Interchangeable mount- 


CANNOT CLOG 


ings for all competing makes and specials for 


all tvpes of machines. All irking parts 
hardened and ground. Stock sizes !4” pipe to 
- pipe. AUTOMATI( 
BUILT-IN RELIEF VALVE 
Phone or write for engineering data and prices f 
OFFICES IN FOURTEEN CITIES LOWER SPEED 


WHEN 20,000 cylinders h 
Chrome 
WHEN 20, ylin- 


ONE Tool grinding, 
THEN you may 
be sure it is a NATIONAL Set-up. Gages Chrome Plated and 
finished by our process are the 
cheapest “cost per operation” 
Gages you can buy. 


New or Salvaged 


National Boring Tool Co. 


1312 MT. ELLIOTT AVE. DETROIT, MICH. 


Let us quote on your next job. 


LANGLOIS GRINDING CO, 
BUILDERS OF CARBIDE 3340 Lambie Place 


DETROIT 
BORING EQUIPMENT Laf. 0395—0396 
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